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@ A method of sealing conduits and a kit for use in such method.

@ A conduit end is sealed around one or more than one
insulated conductor by using a chamber (4) having a
peripheral wali, a base with an opening through it com-
municating with the conduit (2) and an opening opposite the
base. The conductor(s) (3) extend through both openings; a
pre-formed annular body of a setting resin composition (8) is
inserted while in a pasty or viscous condition into the
chamber to encircle the conductor or conductors. Axial pres-
sure is then applied to the still pasty or viscous annular body
to cause it to flow and form a sealing body in peripherally
continous contact with the chamber and with the, or each,
insulated conductor, after which the resin composition sets. A
kit for use in the method is also claimed
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This invention relates ts the seallng of the endis

sf conduits throuzh which electric conductors pass, more

especially (though not exclusivelr)in flame-procf electricsal

(@]

equipment. By the 'end' of a conduit 1s meant the end cf =

individual conduit lenszth and not necessarily the end cf the

n

entire run of the conduit, and by t'sealins! is meant forming
a seal that is pressure-tight or flame-pbroof or boih.

In the specification of our UK patent

application.(accepted) 152, 6€ElL we have described a
'10 mefhod of terﬁinating ar. electric cable or conduit
on electrical apparaetus in which

(1) the cable or conduit end is prepared
with the individual conductors projecting forwardly
from an end of a surrocunding protective layer of the

15 cable or from the ccnduit end as the case may be;

(2) the cable or conduit is secured in a
first gland member, having a passage through which
the cable or condult passes and which has an enlarged
section at its forward end% with the end of the protective

20 layer or conduit in the enlarged section,

(3) a gquantity of hardenable insulating
compound 1s applied, in a pasty or viéccus condition,
so as to fill and stand proud of the enlarged section
of the passage in the first gland member and to adhere

25 to the p;rts of the cable or‘condu{t and conductors
within it;

(L) a second gland member, havins a passage
with an enlarged sectiop at 1ts rear end, is assembled

» §

with the first gland member so as tc enclose the insulati=g
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compound to &n extent sufficient to sllow generation
of pressure in the compound;

{5) +the first and second glznd members zare
drewn together before the insulating compouné has hardened
50 as to press the compound into .firm contact with the
cable; end

(6) the termination is secured to the electrical‘
gpperatus by mechaniéally engaging at least one of the
gland members; .
the present invention provides & related method cf and
g kit for sezlling 2 conduit end wrick is more convenient
end more rellzble when (a2s is uwsuelly the case) the cross-
sectional erea of the conduit is considerebly larger
than the total cross-seétional £ree ofifhe insulated T
condﬁctor(s). R

In accordance with one aspect of the invention,

& method of sealing 2 condulit end zrocund one or more

than one insulated conductor comprises: providing =
chamber having é veriphersl well, & base with an

opening through it communicating with the conduit, and

an opening opposlte the base, the conductor, or all the
conductors, extending through both operings; pre-
forming an annuler body of a setting resin composition

in a ﬁasty or viscous conditlion and inserting it in

that condition into the chamber to encircle the conductor
or concductors; &and applying exiel pressure to the still
pasty or viscous annuler body to cause it to flow and

form & sealing body in peripherslly continuous contaet
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with the chember end with the, or each, insulated
sonductor; andé allowing or causing the resin compositic

to set.

In scme cases the chamber may be formed
integrelly with the condult, but in most cases it wiil
be & separzate component (or an assembly of more tnaj

one component) screwed or otherwise connected to the-

conduit end; o flameproof screw threaded connectiorn 1:

usually preferred. The chember will ususlly be & trynt

thet comnects the condult end to the wall of electrical
The opening in the base of the chamber will
usuéily have 2 crOSSjssctionai eres in the range from
0.L-1-times the céossﬁsEEticnal éreé ofrfbs ;onduit,
but could be lerger or (if the number and/or size of
the con ucbu”( ) in tre conduit is smeall) smeller. In
most cases & circular openlng is preferred, but its
shepe could be veried to provide & reduced clearsence.
eround & particular group of conductors, or for other

reasons, 1f desired. The opposite side of the chamber

is preferably completely open.

E]

When there is more then one insulated conductcr,

end more especielly when there are more than two, it is
prefereble to insert»an auxiliary preformed body of.ggg
resin composition between them iIn the chamber before
epplying pressure.and preferebly before the annular

body is inserted, to facilitate sealing of interstices

-

o
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between the conductors.

Preferebly the sznnular bodj of the resin
composition is formed on a carrier that determiﬁés its
form at leest in part. If the carrier comprises a pert
that lines the bore of the annulaf body, which is
edvantageous, it will in most cases be necessary to

remove &t least that part of it before or during

2
[N

compression an n this case it, or the part to be

[o F]

removed, should be made of or coged with 2 material to
wnhich the resin composition does nct adhere; preferesbly

it is not removed until the ennuler body 1= in position

n the chamber or nearly so, as the carrier then helbs to 2w

'.J.

sﬁeariﬁg of the reésin composition. In other @ases the
éarriér ﬁay be = pe;manént baﬁt o¢?the seai. - '

The resin composition is prsferably & resin
putty, andé we prefer to use &n epoxy resin putty, such
2s thet sold by the Applicant Compeny under the trademerk
BICASEAL, Putties based on acrylic, polyester and i
polyurethane setting resins are also suiteble for most
applicetions. -

Axiel pressure can conveniently be applied by

& member urged into the open side of the chamber by

‘screw action; when this member is threaded and directly

screwed to the chamber wall, it preferably bears on the

*annulér body of resin composition through an intermediste

menber that does not rotate with it, in order :to avoid

imposing rotary shearing motion on the resin composition
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or alternetively the member may be coated, or made cof,

_:t afhesion meterial. In other cases the use cf an
intermediste member is optionszl, but in some cases the use
¢f suitartly shaped intermediate members both in i)

his vogivt o

end between the resin composition and the base of ke

N

)

may be desirsble to prevent the resin acdhering to the walls
of the chamber and so allow the termination to be unserawe
without damaging the resin seal; in this cese =2t leszst
one ¢f the intermediate membhers neecds t0o be sealed tec ke
10 chamber in a2 fluid-tight and/or flemeproof menner, e.g. -
by a suitable sealing ring, a2 controlled flame gep

L

(flemeproef path) or, where practicable, a screw trress.

In one useful flame—éa§ arfangement, annular faces

_____on the intermediate member end_the outer mEmber of the -

15‘ chamber may be so shaped that uhey form, betweeq them a pau: of
tortuous configuration, such path forring all or partof the .
required length of the flameproof .path between the members.

-Preferably, the tortuous path is formed by providing

on each annular surface a plurality of upsEénding, spaced,

oo conecentric endless ribs defining between them.a pluralifty

. of spaced, concentric endless troughs, ribs on each of said

annuler surfaces entering troughs in the other of said
annular surfaces. In this case the annular surfaces on the
tubular body angd on‘the second annular body preferably lie

25 in planes normel to the axis of the body, and the rips and
troughs may be tightly engaged or slightly spaced apart.

The ribs of each annular surface and the troughs

on the other annular surface in which the ribs enter
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may be of any convenient cross-sectional shape and size,
but, preferably, each rib and inter-engaging trough is of
substantially triangular cross-section. Other cross-
sectional shapes which the ribs and troughs may take include
rectangular and sinusoidal. Preferably, all ribs on both
annulaf surfaces are of substantially the same cross-
gectlonal shape and size as one another.

In one alternative arrangement, the tortuous peth
is formed by meking each annular surface of a stepped
configuration eomprising e piurality of spaced, concentric
endless steps. For ease of manufescture, preferably the
circumferential surface defining each step is parallel to
the axis of the body and the anﬁular surface defining each
step lies in. 3 plané normgl'tovthe'axis of the body. The .
step surfaces mey tiéhtly engage one'another or be slightly
spéced apaft. '

Preferably pressure cbntinues to be appllied untilr
the resinous compound extrudes from the chamber through cne
or both of the openings around the insulated conductoris}.

The invention includes a kit for sealing a conduit
end around one or more than one insulated conductor
comprising: é chamber having & peripheral wall, a base
with an opening through it for communiceting with the
conduit and/or an opening opposite the base; & supply of
& setting resin compound; & carrier for holding e pfg;
formed annular body of the compound in a pasty or viscous
condition during insertion into the chamber: eand means

for applying pressure to the annular body when in the
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chamber to ceuse to flow and to produce a sesling body in
peripherally contlinuous contact with the chamber and
with the, or each, insuleted conductor.
' The invention also Iincludes an electrical
instellation including =z sesl made by the method or &y
5 means of the kit described. |
In order that the inventlon may more readlly
be understood, & description is.given, by Wwey of exzemole
only, reference being made to the accompanying drawi
in which:-
10 Filgures 1 and 2 ere sectlonal views
!llustreting two stages of = method in eccordance with

the present invention;

Figure 3 is a view illustrating a stage
similar to thet of Pigure 1 qf'anotber form of the -
15 inavention;
Figure L4 shows an alternative carrier for use

ct

he present invention;

Figureé C-7 show three successive stages in &
third method in sccordance with the invention; and

20 Figure 8 shows another form of the invention.

In the illustréted forms of the present

invention, flameproof seeling connection is effected
between & wall 1 of electric apparatus and a conduit 2,
which contsains two (or more) electric conductors 3

25 having g combined cross-sectionel eres ccnsiderabiy
smaller than that of conduit 2.
| In the method illustrated by Figures 1 and 2

g cvlindrical hub L is screwed into the wall and has e
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base 5 into whkich is screwed condult 2, both screw

threads being flameproof. ne conduec tors are inserted

elther pefore or after these parts are screwec together.

An ennular element 6 is screwed in a flameproof manner

5 inside the hub L, and an annular gap 7 is formed arocund
it. A sultable quantity of BICASEAL resin putty is

=.xzed end preformed into an ennular body & in & cerrier

"

5 heving an open-ended frusto-conical shell; e pellet

[

G ¢f the same resin putty 1s plzced betitween the

P
(@]
Q

cnductors 3 in order to help f111 z2ny interstices
hetween them ané reduce the risk that the ccnductors 3
will so engege one another a$ to exclude the resin
ccmposition from-an eres between .them. -Carrier o ig ’
then inserted withim hub L end is urged fowerds element 6
15 by scfewing cep 11 into the open end of hui.u. The
resin forming body B is compressed between the esanular
element 6 and the carrier © and flows radielly inwardly
to 11l spaces between element 6, cerrier © znd the
conductors 3. Eventuslly the resin is extruded from
20 the hub L4 as shown in Figure 2 in order to give visual

_evidence of an effective seal.

1f it were desired to provide for the terminaticn
formed between conduit 2 and well 1 to be unscrewed
without demeging the resin seal and zfterwards re- .,
25 assembled, the element 6 would need to be secured without
directly screwing it in the hub L, e.g. by using an -

annular threaded securing ring; the carrier © andelement 6
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In the modified method 1llustrated in &
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3 and L, a2 mandrel 12 1s inserted 1n the carrier §
5 before resin 1s placed 1in the cerrier; thils simpiifiss
shaPing of the resin and protectsthe resin body frum
_ loss of materiel through contact with the éonductors
es cerrier 9 is brought into position. Mzndrel 12 is
coeted with e silicone releese a2gent to prevent resin

10 from adhering andé once cerrier G is loceted in kub L

- oy

the mendrel 1s removed, after which -The same procedure
+3s followed as in the method of Flgures 1 znd 2.

In the alternetive method of figures 5-7, &

cup-like cerrier 22 is temporerily assembled with s

-
\n

ct

stepped circuler mandérel 21 (coeteé with silicone-
relesse agent),_filled with prepared setting resin
compound 23, ané removed from the mendrel. The cerrier,
with the annuler resin body so formed,is carefully
inserted i1nto the base of hub 24. The carrier prevernts

20 eadhesion of the resin to the hub and so no member

equivalent to the element 6 in Figures 1-L is needéd;

g fernle 25 prevents the résin from adhering to the

cap 26. The procedure is ctherwise the same as in t@i

other methods descrlibed. The thread connecting the

25 cap 26 to the hub 2l may need to be longer than the
cerresponding thread in figures l-4 if full flameproof
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requirements are to be met.

When a2 seal that 1s flameproof but not pressure-

tight is required, e continuous open flame gap czn be ensx

by providing ribs or other spsz rs.on either or both of the

intvermedizte member and the outer member of the chamber at -

an appropriate position or positions along the length of thrf

flame gep.

Pigure & illustrates a2 termination in esccordance
with the invention in which the chamber includes zn outer
member comprising the components 4 and 11 and an inner

L

member comprising the components € and 9, 211 as in

Tigures 1 and 2 except that, to inecreazse the length of tThe

path between the intermediste and outer members, the

members 9 and 11 have annular faces 44 and 45 *especuively
formed with ribs 48 and 49 thet interfit to form & tortuous

path between them.

[
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1. A method of sealing a conduit end around one€ or
more than one insulated conductor comprising: providirs

a chamber having a peripherél wall, a base with an opening
through it communicating with the conduif, and an opening
opposite the base, the conductor, or all the conductors,
extending through both openings; inserting a setting resin
composition in a pasty or viscous condition into the
chamber; and applying axial pressure to the still pasty

or viscous composition to cause it to flow and form a
sealing body in peripherally continuous contact with the
chamber and with the, or each, insulated conductor; and
allowing or causing the resin composition to set; character-:
ised in that the resin composition is inserted into the
chamber in a form comprising a preformed annular body

which encircles the conductor or conductors.

2. A method as claimed in Claim 1 comprising sesling
round more than one insulated conductor characterised in
that the form of the resin composition also includes a
pellet that is inserted between the conductors in the
chamber. .

3. . A method according to Claim 2, characterised in that
the pellet 1s Iinserted in the chamber before the preformed
annular body. -

4, A method according to any one of Claims 1-3,
characterised in that the annular body is preformed in or

on a carrier prior to insertion of the body into the chamber.
5. A method according to Claim 4, characterised in that
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the carrier comprises a part lining the bore of the resin
body and that part of the carrier is removed before or
during application of axial pressure.

6. A method as claimed in any one of the preceding

claims in which the chamber includes an intermediate member
which the resin contacts and an outer member in flameproof
engagement with the intermediate member characterised in
that annular faces on the intermediate member and the outer
member are so shaped that they form between them a path of
tortuous éonfiguration, such path forming all or part of the
required length of the flameproof path between the members.
7. A method as claimed in Claim 6 in which the tortuous
path is formed by providing on each annular surface a
plurality of upstanding, spaced, concentric endless ribs
defining between them a plurality of spaced, concentric
endless troughs, ribs on each of said annular surfaces
entering troughs in the other of said annular surfaces.

8. A method as claimed in Claim 6 characterised in that

the tortuous path is formed by making each annular surface
of a stepped configuration comprising a plurality of spaced,
concentric endless steps.

. A kit for sealing a condult end around one or more
than one insulated conductor comprising: a chamber having
a2 peripheral wall, a base with an opening through it for
communicating with the conduit and an opening opposite the
base; a supply of a setting resin compound; and means for
applying pressure to the resin compound when in the chamber
To cause it to flow and to produce a sealing body in

peripherally continuous contact with the chamber and with

the, or each, insulated conductor, characterised by
including a carrier for holding a preformed annular body of
the compound in a pasty or viscous condition during insert-
ion into the chamber.
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